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A gas-chromatographic method is described for the quantitative deter. mination of 11 barbiturates and glutethimide in blood. The extracted barbiturates are methylated and injected into a 7% DC-200 column. Use of methohexital as the internal standard, as well as the addition of standards to a drug-free sample of blood, compensates for losses and for differences in the distribution coefficient of the individual barbiturates, and makes the procedure highly precise and accurate.
Additional Keyphrases drug abuse
Several gas-chromatographic methods for the separation and identification of free barbiturates (1-9) and glutethimide ("Doriden," Ciba) (10) have been reported. Although qualitatively useful, these methods are not well suited for quantitative work because of adsorption of these compounds on the column.' Martin and Driscoll (11) converted the free barbiturates into 1,3-dimethyl derivatives before the sample was injected into the gas chromatograph; however, they reported that amobarbital and pentobarbital, two commonly ingested barbiturates,
were not resolved. 
Procedure
To avoid possible interference, wash all glassware with acid. Plastic disposable tubes and pipets must not be used, because chloroform extracts interfering substances from the plastic. 1. Into a 50-mi glass-stoppered centrifuge tube pipet 1.0 ml of whole heparinized blood, and add 0.2 ml of the working internal standard solution.3 2. Into a second tube pipet 1.0 ml of a commercial serum control (e.g., "Metrix,"
Armour Pharmaceutical Co., Chicago, Ill.) or 1.0 ml of blood known to contain no barbiturates, and add 0. The results of the separation of the 11 methylated barbiturates and of glutethimide, each in a concentration of 2.0 mg/100 ml, is shown in Figure  1 . Figure 2A and , and by the gas-c hromatographic procedure presented here. The coefficient of correlation for the barbiturates by these methods was 0.98. Three of the samples were found to contain no barbiturates, two being cases of glutethimide ingestion in which the drug was identified by gas chromatography hut not detected by the ultraviolet method, and a ease in which diazepam was identified by the ultraviolet method but no peak was noted for this compound by the present method. Figure 3 shows the gas chromatograms of (a) a specimen from an unconscious patient with a blood secobarbital concentration of 1.0 mg/100 ml; (b) a "negative" sample to which a standard mixture was added and which served as the basis for quantitation;
and (c) a conscious patient with a blood phenobarbital concentration of 4.3 mg/ 100 ml. A, patient's blood sample containing 1.0 mg of secobarbital per 100 ml and added internal standard (2.0 mg/100 ml). B, control sample ("Metrix" lot 5422) with added standards (2.0 mg each/100 ml). C, patient's blood sample containing 4.3 mg of phenobarbital per 100 ml and added internal standard (2.0 mg/100 ml). The peaks are: 4, butabarbital;
Discussion
5, amobarbital; 6, pentobarbital; 8, secobarbital; 9, methohexital (internal standard); 10, glutethimide;11, phenobarbital; P, substance with retention time equal to that of methyl palmitate; X, unidentified substances noted in all samples both compounds are present, they can be differentiated and measured by subjecting the sample and a standard mixture containing hexobarbital and glutethimide to the given procedure, except that the column temperature is increased to 220#{176}C and the carrier gas flow adjusted to 80 mi/mm. 
